Real-time PCR detection of the nontoxic nonhemagglutinin gene as a rapid screening method for bacterial isolates harboring the botulinum neurotoxin (A-G) gene complex.
Botulinum neurotoxin (BoNT) producing clostridia contain genes encoding a specific neurotoxin serotype (A-G) and nontoxic associated proteins that form the toxin complex. The nontoxic nonhemagglutinin (NTNH) is a conserved component of the toxin complex in all seven toxin types. A real-time PCR assay that utilizes a locked nucleic acid hydrolysis probe to target the NTNH gene was developed to detect bacterial strains harboring the botulinum neurotoxin gene cluster. The specificity of the assay for Clostridium botulinum types A-G, Clostridium butyricum type E and Clostridium baratii type F was demonstrated using a panel of 73 BoNT producing clostridia representing all seven toxin serotypes. In addition, exclusivity of the assay was demonstrated using non-botulinum toxin producing clostridia (7 strains) and various enteric bacterial strains (n=27). Using purified DNA, the assay had a sensitivity of 4-95 genome equivalents. C. botulinum type A was detected directly in spiked stool samples at 10(2)-10(3) CFU/ml. Stool spiked with 1 CFU/ml was detected when the sample was inoculated into enrichment broth and incubated for 24 h. These results indicate that the NTNH real-time PCR assay can be used to screen enrichment cultures of primary specimens at earlier time points (24 h) than by toxin detection of unknown culture supernatants (up to 5 days).